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Abstract of EP1 086808 

The present invention relates fo a resin film laminated metal sheet for can, in which both faces of the 

metal sheet have resin film laminated layers, and a surface free energy gamma s of a face of the resin 
film is 10 dyn/cm or more to less than 30 dyn/cm, Ihe face becoming an inside of can after can-making 
and being contacted wllh stuffed food contents. As the resin '?m, aoiilicable is a polypropylene film or a 
propylene ethylene based random copolymer film of polypropylene being a main component. Further, a 
resin film of polyester being a main component and containing a wax Gcmponent of 0.1 to 20% is used in 
a resin film to ba an inside of can after can-mafting. The resin film laminated meta! sheet for can 
according to the invention has excellent formability and adhesion while can-making and supeiiof taking- 
out property of stuffed food contents. 
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(54) Resin film lanninated n>eital sheet lor can and method for fabricating the same 

(57) The present invention relates to a resin film 
laminated metal sheet for can, in which both faces of the 
metai sheet have resin film laminated layers, and a sur- 
face free energy of a face of the resin film is 1 0 
dyn/cm or more to less than 30 dyn/cm, the face becom- 
ing an inside of can after can-making and being con- 
tacted witti stuffed food contents. As ttie resin film, 
applicable is a polypropylene film or a propylene ethyl- 
ene based random copolymer film of polypropylene 
being a main component. Further, a resin film of polyes- 
ter being a main component and containing a wax com- 
ponent of 0.1 to 20% Is used in a resin film to be an 
inside of can after can-mal<ing. The resin film laminated 
metal sheet for can according to the invention has excel- 
lent formability and adhesion while can-making and 
superior taking-out property of stuffed food contents. 
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Description 

BAC KGROUND O F THE INVENTION 
5 1. Field of the Irrvention 

[00011 Tlie present Invention relates to a resin film laminated meta! sheet to be mainly used to drums and caps of 

food stuffed cans, in particular a resin film laminated metal sheet for can, which has excellent formability and adhesion 
while can-making and superior taking-out property of stuffed food contents, and to a method for fabricating the same. 

w 

2. Descri|3tion of Related Art 

[0002] Conventionally, coatings have been carried out on metal sheets such as tin free steel (TFS) or aluminum as 
blank materials for can to be used to food stuffed cans. The coating technique was involved with many problems of 

IS being complicated in a baking procedure, taking much treating time, or exhausting much solvent Therefore, Instead of 
coating, a lot of methods have been proposed for laminating a thermoplastic resin film to heated metal sheets. 
[0003] The object of these methods Is to improve fonnability and adhesion of resin film laminated metal sheets, 
mainly (T) by applying a resin film having a polar group such as a polyester resin (for example Japanese Patent Laid 
Open No. 63-236640) or © by carrying out a Ireatment such as corona discharge on a surface of resin film so as to 

so increase a surface free energy ys of resin film (for example, Japanese Patent Laid Open No. 5-200961). !n particular, 
Japanese Patent Laid Open No. 5-200961 discloses that the 7s of resin film should be specified In a range of 38 to 54 
dyn/cm for securing adhesion after forming polyethylene film laminated metal sheets, 

[0004} On the other hand, there is a problem that if such a resin film laminated metal sheet is applied to food stuffed 

cans, when removing fully stuffed food contents from the can, it is difficult to take out them because they ere firmly stuck 
25 to an inside of the can. This problem weakens consumers' purchasing desires, and a resolution of the problem is seri- 
ously important, however up to now no Investigation has been ever performed. 

SUMMARY OF THE INVENTION 

30 [0005] It is accordingly an object of the invention to provide a resin film laminated metal sheet for can, which is 
excellent in formability and adhesion while can-making and in taking-out property of stuffed food contents, and a 

method for fabricating the same. 

[0006] This object can be accomplished by such a resin film laminated metal sheet for can, in which both faces of 
the metal sheet have resin film laminated layers, and a surfiace free energy 7s of a face of the resin film is 1 0 dyn/cm or 
35 more to less than 30 dyn/cm, the face becoming an inside of can after can-making and being contacted with stuffed food 
contents. 

[0007] As the resin film, available is, for example, a polypropylene film or a prqaylene ethylene based random copol- 
ymer film of polypropylene being a main component 

[0008] It is more efiectiva to use a resin film of polyester being a main component and contain a wax component of 

40 0.1 to 2.0 % in the resin film which will be an inside of can after can-making. 

[0009] The resin film laminated metal sheet for can having such a resin fl!m may be fabricated by a method com- 
prising a step of laminating a resin film composed of a polypropj^ene film or a propylene ethylene based random copol- 
ymer film of polypropylene being a main component on the surface of the metal sheet which will become an Inside of 
can after can-making, wherein the temperature of the metal sheet Is ^ove the melting point of the resin film after pass- 

45 ing laminating rolls; otherwise by another method comprising a step of laminating a resin film of polyester being a main 
component on the surface of the metal sheet, wherein the temperature of the face of the resin film to be adhered to the 
metal sheet is above the melting point of the resin film between 1 and 20 msec. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

[00101 

Figs. 1 A and 1 B are cross sectional views of the resin film laminated metal sheet of the invention; 
Fig. 2 is a view showing one example of resin film laminating apparatus for metal sheet; and 
55 Pig. 3 is a view showing another exannple of resin film laminating apparatus for metal sheet. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0011] We earnestly studied the relation between the resin film and the taking-out property of stuffed food contents 
in a resin film laminated metal sheet for can, and consequently found that the taking-out property has a close relation 

5 with a surface free energy ys of the resin film, and if the 7s is more than 30 dyn/cm, the sticking between the rssin film 
and the stuffed contents is excessive so that the taking-out property of stuffed food contents Is poor. Accordingly, if the 
resin film of ys being less than 30 dyn/cm, more preferably less than 22 dyn/cm Is, as seen In Rg. 1 A, laminated on a 
face of the metal sheet which will be an inside of can after can-making, the ys of the face SI contacting stuffed food 
contents can be less than 30 dyn/cm, whereby It Is possible to provide a resin film laminated metal sheet for can excel- 

10 lent in taking-out property of stuffed food contents. 

[0012] As mentioned above, since an ordinary resin film to be used to a resin film laminated metal sheet receives 
a surface activation treatment such as corona discharge, its 7s is more than 30 dyn/cm. For setting ys to be less than 
30 dyn/cm, it is necessary to select an appropriate resin film, and to omit the surface activation treatment such as 
corona discharge. This omission does not cause any problem in the fabrication of the resin film, but is advantageous in 

15 production cost, 

[0013] As far as the ys is less than 10 dyn/cm, the taking-out property is almost saturated, and since the fabrication 
of the resin film having such a -ys is difficult. It should be 1 0 dyn/cm or more. 

[0014] Even If using the resin fiUn of -ys of not less tiian 1 0 dyn/cm to less than 30 dyn/cm, the formataillty and the 

adhesion are not spoiled while can-making. 
20 [0015] Ordinarily, to the outside face S3 of can shown in Fig. IB, since trade names or trade marks are printed, a 
wettability to Ink should be improved, and therefore, the ys of the face of the resin film contacting an atmospheric air 
should be preferably determined to be 25 dyn/cm or higher. 

[0016] It is preferable that the ys of the faces S2 and S4 of the resin film shown In Figs. 1 A and 1 B to be adhered 
to the metal sheet is smaller than the 7s of the metal sfieet so as to further improve the adhesion. 
25 [001 7] As the resin film of ys being 1 0 to less than 30 dyn/cm, available is a polypropylene film or a propylene eth- 
ylene based random copolymer film of polypropylene being a main component. Since these rssin films have a molecu- 
lar structure containing no polar group, the ys is low, and having good elongation and strength, they are advantageous 
for formability while can-making, 

[0018] Further, If using, to the face S2 contacting the metal sheet shown in Fig. 1 A, for example, a resin film having 

30 an adherent layer comprising a polar group composed of a polypropylene film modified with maleic acid anhydride or a 
propylene ethylene based random copolymer film modified with maleic acid anhydride, the adhesion is improved while 
can-making and such a resin film can be applied to beverage cans requiring more excellent adhesion. 
[0019] When the polypropylene film or the propylene ethylene based random copolymer film as mentioned above 
is laminated on the meta! sheet, a thermal adhesion method Is ordinarily employed. At ttils time. If a degree of crystal- 

35 ligation of the resin film is more than 70 %, the formability of the resin film is deteriorated and often causes breakage of 
film, and therefore preferably the degree of crystallization should be less than 70 %, more preferably less than 60 %, 
[0020] As the resin film where the 7s of the lace to be an outside of can after can-making is 25 dyn/cm or higher, 
the resin film of polyester being a main component may be used. The resin film of polyester being a main component 
is defined by such a resin film containing polyester 50 mass % or more and further containing poiyoiefin and the like. 

40 For example, PET (polyethylene terephthalate) film having excellent formability is suited. 

[00213 These resin films may be produced by melting a polymer resin under heating and shearing force through an 
extrusion machine, fomiing a wide and thin film Itirough a Tty^e die, Instantly cooling by a chilled roll and coiling it, oth- 
erwise by an ordinary method of subjecting the resin film to biaxial orienting of longitudinal and lateral directions after 
passing through a T type die. Then, with respect to the resin film to be an inside of can after can-making, the treatment 

45 such as corona discharge for activating one surface is omitted, 

[0022] If using the resin film of polyester being a main component to 1t)6 face contacting stuffed food contents, and 
containing a wax component of 0.1 to 2.0 % In the resin film to be an inside of can after can-making, It is possible not 
only to lower-ys of the resin film, but also to improve lubricity of the film surface, so thatthe taking-out property of stuffed 
food contents is improved by leaps and bounds, provided that If the wax component is contained less than 0.1 %, an 

50 effect thereby Is small, and if exceeding 2.0 %, the effect is saturated end the film fabrication is difficult. 

[0023] The effect of the wax component cannot be provided by coating the wax component on the surface of the 
resin film. This is because the wax component pre-coated on the surface of the resin film is absorioed into the stuffed 
contents while retort-treatment which is conducted for sterilizing the contents after sluffing. If the wax component is 
contained in the resin film, as is the case of the present invention, the wax component is gradually thickened on the sur- 

55 face during the retort treatment, and therefore it is not all absorbed into the stuffed contents but the effect thereof can 
be usefully brought out. 

[0024] As the wax component, both of an organic and an inorganic lubricants are available, and the organic lubri- 
cant such as fatty acid ester is desirable, and among them, more preferable is a carnauba wax [a main component Is 



3 



EP 1 086 808 A2 



CH3{CH2)24COO(CH2)29CH3 and the other various components composed of aliphtic material and alcohoi are con- 
tained] which is one of vegetebie waxes and a natural wax, or stearic acid ester. These wax components are easily 
added to the resin film of polyester being a main component due to their molecular structure. The polyester film con- 
taining the wax component is produced by mixing the wax component of a predetermined amount with polyester and 

5 passing through an ordinary film forming method. 

[0025] When aiming at an application of the present resin film to a can such as DTR can which receives a severe 
forming, it is preferable thatthe resin film of polyester being a main component is a biaxial oriented polyester film where 
a relaxation time T1 p of benzene ring carbon of 1 ,4 coordination measured by a solid high resolution NIvSR is 1 50 msec 
or more. Because the biaxial oriented film is more excellent than a non-oriented film In characteristics such as tensile 

10 strengtli, tearing strength, Impact strength, steam perme^ilfty, gas permeability and others. Herein, the relaxation time 
T1 p shows molecular maneuverability, and if ttie relaxation time T1 p is increased, the restraint force of non crystal 
parts in the resin film is increased. Thereby, crystallization of non crystal parts can be controlled while can-making. That 
is, the maneuverability of the non crystal parts is reduced and the re-orientatIng for crystallization is controlled, if the 
relaxation time T1 p Is set to be 150 msec or more, the above mentioned excelient effects can be exhibited, and even 

15 tf a severe forming is perfomied after lamination, the excellent formablllty and the impact resistance can be provided. 
[0026] As a way for exceeding the relaxation time T1 p above 1 50 msec, a high temperature preheating method and 
a high temperature orienting method are combined in the longitudinal orienting procedure when the resin film is pro- 
duced. Otherwise, this is enabied by rationalizing, for example, an intrinsic viscosity of resin, a catalyst, an amount of 
diethylene glycol, orienting conditions, heat treating conditions and the fike. The preheating temperature of the longitu- 

20 dinal orienting when producing the resin film is preferably 90 "C or higher, more preferably 100 °C or higher, and stili 
more preferably 11 0 °C or higher. The orientating temperature is preferably 1 06 "C or higher, more preferabSy 110 °C 
or higher, and still more preferably 1 1 5 °C or higher. 

[0027] Polyester as the main component of the resin film is polymer composed of dicarboxyllc acid and glycol. As 
the dicarboxyllc acid, applicable is terephthallc acid, isophthalic. acid, naphthalene dicarboxyllc acid, or diphenyldicar- 
25 boxylic acid, and among them, terephthallc acid or isophthalic acid is preferable. As a glycol, there are enumerated eth- 
ylene glycol, propanediol and butanedloi, and among tiiem, eHiylene glycol is preferable. More than two kinds of 
dicarboxyllc acid or glycol may be used together. Further, polyester may be, if required, mixed With antl-oxidant, heat 
stabilizer, ultraviolet asborbent, plasticizer, pigment, antistatic agent, or crystal nucleus, 

[0028] Polyester has excellent mechanical characteristics such as tensile strength, elastic modulus and impact 
30 strength, and has polarity, and therefore the formablllty and the adhesion of the resin film of polyester being a main com- 
ponent are improved up to the level durable to can-making and Improve the impact resistance after can-making. 
[0029] In the above mentioned resin film laminated metal sheet for can according to the invention, no limitation is 
especially defined to thickness of the resin film which will be an Inside or outside of can after can-making. Ordinary 
thickness of around 1 0 to 50 pirn Is sufficient. 
35 [0030] Further, as the metal sheet, applicable are aluminum sheets or soft steel sheets, in particular, optimum is a 
surface treated steel sheet (TFS) formed with double layered films comprising a lower layer of metallic chrome and an 
upper layer of chrome hydroxide. Also in this case, no limitation is especially made to amounts of the metallic chrome 
layer Kid the chrome hydroxide layer of TFS, but in view of the adhesion and the corrosion resistance after can-making. 
It is desirable that the metallic chrome layer is. In terms of chrome, 70 to 200 mg/m^ and the chrome hydroxide Is 1 0 to 
40 30 mg/m^, 

[0031] With respect to the fabrication method thereof, when laminating the resin film composed of polypropylene 
film or propylene ethylene based random copolymer film of polypropylene being a main component on the surface of 

the metal sheet which will be an inside of can after can-making, the temperature of the metal sheet after passing lami- 
nating rolls (adhesion pressing rolls) should be above the melting point of the resin film. Thereby, when laminating, the 
4S resin film is substantially completely melted to Increase fluidity, so that a wettability is improved to increase a contacting 
area with the metal surface, and the adhesion is improved. Since the crystal structure In the film is destroyed in com- 
pany with melting of the film, crystal component obstructing the fomriability can be changed Into non-crystal compo- 
nents securing the formablllty of the resin film necessary for can-making. 

[0032] Then, tt is desirable that a time until cooling after passing the laminating rolls Is 1 to 5 seconds. Being less 
50 than 1 second, since a wetting time is short, an enough contacting area cannot be secured, while exceeding 5 seconds, 

recrystallization of the film advances after passing the laminating rolls. In addition to these conditions, if the temperature 
of the metal sheet is set to be (the melting point of the resin film - 30) "C, the wetting on the metai surface is made more 
secure, and the recrystalllzation is validly controlled, enabling the degree of crystallization to be less than 70%. This 
effect is made more effective by setting to be (the melting point of the resin film - 1 0) "C, enabling the degree of crystai- 
ss lization to be less than 60%. An upper limit of the temperature s not especially defined, but it is desirable to be set at 
least less than (the melting point of the resin film + 90) °C, 

[0033] Also in case the resin film has a resin layer having a polar group in the face adhering the metal sheet, the 
lamination should be carried out under the same conditions as mentioned above. 
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[0034] On the other hand, when laminaling the resin film of polyester being a main component on the metal surface, 
it is necessary that tiie temperature of the face of the resin film adhering the metal sheet is above the melting point of 
the resin film between 1 and 20 msec. Being less than 1 msec, it !s not sufficient for the resin fNm to adhere the metai 
sheet, while exceeding 20 msec, the controlling performance of the molecular maneuverability in the vicinity of the face 

5 adhering the metai sheet ss lost. 

[0035] For getting the above effects, in addition to the lamination at a high speed, a cooling is also effective during 
adhering. No limitation is especially defined to pressing when laminating, but a surface pressure is preferably 1 to 30 
i<g/cm^. I! the surface pressure is too low, the sufficient adhesion is difficult to realize because a time is short though 
being above the melting point, while if the surface pressure is large, a force loading to the laminating rolls is large, 

10 necessitating strength in feclllty and Inviting a large scale In fecllity. 

[0036] A method of laminating the resin film on the metal surface is not limited to the above mentioned thermal 
adhesion method. 

Example 1 

15 

[0037] A steel sheet of 0.18 mm thickness and 977 mm width having passed through cold rolling, annealing and 
temper rolling was degreased and pickled, followed by chrome plating. The chrome plating was performed in a bath of 
CrOs, F' and 804^", subjected to an intermediate rinse and thereafter to an electrolysis in a chemical conversion treat- 
ment solution containing CrOs and F. At that time, electrolyzlng conditions (such as cuirent density, amount of electric- 
20 ity) were changed to control amount of metallic chrome, amount of chrome hydroxide and ys. 

[0038] The 7s of the chrome plated steel sheet was evaluated by measuring a contact angle after a surface free 
energy-known liquid (pure water, glycerol, formamide, ethyleneglycol, dimethylglycol) was dropped on the steel surface 
at a humidity of 55 to 65 % and at a temperature of 20 °C. 

[0039] The resin film laminating apparatus for metal sheet shown In Fig. 2 was used in which the above mentioned 
ss chrome plated steel sheets 1 were heated in the heating apparatus 2, and then laminated by the laminating rolls 3 with 
each kind of film 4a shown in Table 1 on the face to be an Inside of can after can-making and with PET film 4b of 7s 
being all 32 dyn/cm on the face to be an outside of can after can-making respectively through the thermal adhesion 

method, 

[0040] Thus produced resin film laminated metal sheets were subjected to the measurement of ys by the above 
30 mentioned method, and to the evaluation of taking-out property of stuffed food contents 1 ), formability 2} and adhesion 
after forming 3) by the following methods. 

1) Taking-out property of stuffed food contents 

35 [0041] The resin film laminated metal sheets having 100 mm blank diameter were formed into cups at a drawing 
ratio (diameter before forming/diameter after forming) of 1 .68 using a drawing machine. The contents of uniformly mixed 
eggs, meats oatmeals were stuffed in the cups, covered and followed by retort treatments (130 °C x90 minutes). There- 
after, the cups were turned over, manually shaked two or three times, and after the contents were taken out, degrees 
of the contents remained within the cups were observed, and the taking~out properties of stuffied food contents were 

40 evaluated as follows. 

O : The taking-out is easy, and no stuck food remains in the inside of the cup. 

X: The taktng-out is hard by shaking by hands, and the studt food can not be taken out without using a spoon or 

the like. 

45 

2) Formability 

[0042] The resin film laminated metal sheet was coated with wax, punched into discs of 179 mm diameter, and 
formed Into cups at a drawing ratio of 1 .65. The cups were redrawn at a drawing ratio of 1 .40. Tlie observation of resin 
50 film of the above deep drawn cups was conducted, and the formability was evaluated as follows. 

@: No Injury exists in the fiim after forming, and no whiting is recognized therein. 

O : The forming is possible, but the whiting is recognized. 

X: The cup is broken at the barrel, and the forming is impossible. 

55 

3) Adhesion after forming 

[0043] From the ban-el of the cup formed in ttia above 2), samples (15 mm width and 1 20 mm length) were cut out 
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for peeling tests. The resin film was partially cielaminated from the edge of Uie face of the cut-out sample, corresponding 
to the inside of the cup, and the delaminated film was peeled out tsy a tensile tester in an opposite direction (angfe: 180° 
) to the chrome plated steel sheet at a tensile rate of 30 mm/mln. Then the adhesion fofce was measured and the adhe- 
sion after forming was evaluated as follows. 

5 

@: 0.15 kg/15 mm ormore 

Q: 0.10 l<g/15 mmormoreto less than 0.15 kg/IS mm 
X: Less than 0.10 kg/1 5 mm 

w [0044] As shown in Tabfe 1. The inventive examples are a!l excellent, while the comparative examples are inferior 
In the taking-out property of stuffed food contents. 
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Example 2 

[0045] The resin film iaminating apparatus for metal sheet shovm In Rg. 3 was used In which the same chrome 
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plated steel sheets 1 as those of Example 1 were heated in the heating apparatus 2, laminated by the laminating rolls 
3 with various Itinds of film 4a shown In Table 2 on the face to be an inside of can after can-mal<ing and with PET film 
4b on the face to be an outside of can after can-making respectively, sprayed with the cooled water 8 controlled to be 
at constant temperature by the heat exchanger 13 from the spraying ^paratus 14 in the cooling apparatus 5 so as to 
5 cool the films, and then pulled upward via the sinl< roll 7 from the cooling water tank 6. At that time, the sheet tempera- 
ture at the inlet of the laminating rolls 3, the temperature of the laminating rolls 3 and the position of the spray apparatus 
1 4 were controlled so as to variously change the sheet temperature immediately after passing the laminating rolls 3, the 
time until starting of cooling after passing the laminating rolls 3, and the sheet temperature at starting of cooling as 
shown in Table 2. 

TO [0046] With respect to the thus produced resin film laminated metal sheets, the taking-out property of stuffed food 
contents, the formabllity and the adhesion after forming were evaluated in the same ways as Example 1 . 
[0047] The melting point of the resin film was calculated from the endothermic peaks obtained by means of a dif- 
ferential scanning calorimeter (DSC-2 made by Perkin-Elmar Inc.} under the conditions where samples were heated to 

300 "C at a nitrogen flowing amount of 20 ml/min and at a heating rate of 1 0 °C/min. 
15 [0048] The degree of crystallization of the resin film was measured as follows. 



4) Degree of crystallization of the resin film after lamination 



[0049] The density of the resin film adopted by melHng the metal part of the resin film laminated metal sheet was 
20 obtained by a density gradient method, and the degree of crystaiiization of the resin film was calculated by the following 
equation. 



X = [ {(l/dam) - (1/d} / {(1/dam) - (1/dc)} ] x 1 00 

ss [0050] Herein, 

X : Degree (%) of crystallization of the film 

dam : Density (0.860 g/cc) of completely amorphous polypropylene resin 
dc : Density (0,938 g/cc) of completeiy crystallized polypropylene resin 
30 d : Density (^'cc) of the resin film after lamination 



[0051] The density gradient metfiod was carried out by the density gradient pipe of JIS K 71 1 2 as follows. 

i) The density gradient pipe is made using a high density and a low density solutions. 
35 li) The relation between the depth of water of the density gradient pipe and the density is measured using a float 

having a known specific gravity. 

ill) A sample is laid In the density gradient pipe, and after 2 hr a position where the sample stands still (the depth of 
water) is read out. 

iv) The density of the sample is calculated from the relation between the depth of water of the density gradient pipe 
40 and the density. 

[0052] As shown In T^le 2, the inventive examples show that the degrees of crystallization of the resin film are all 

less than 70%, and each of the properties Is excellent, in particular, when the temperature of the metal sheet was above 
(the melting point of the resin film - 10) °C at starting of cooling, the degree of crystaiiization of the film is less than 60 
45 "C, and more excellent formabiilty and adhesion may be obtained. 

[0053] Onthe other hand, the degrees of crystallization of the films of the comparative examples 1 , 3, 4 are 70% or 
more, and the formabiilty and the adhesion ars inferior. In the comparative example 2 where PET was used to the face 
to be an inside of can after can-making, the taking-out property Is poor. 
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55 Example 3 

[00541 The resin film laminating apparatus for metal sheet shown in Fig. 2 was used in which the chrome plated 
steei sheets of the chrome amount being 120 mg/m^ and the chrome hydroxide amount being 15 mg/m^ fabricated in 
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the same method in Example 1 were heated in the metal sheet heating apparatus 2, and the laminating roils 3 Jami- 
nated the film 4a on the face of the steel sheets to be an Inside of can after can-making and laminated the resin film 4b 
on the face of them to be an outside of can after can-making. Atttiattime, as the resin film 4a on the inside of can after 
can-making, the resin film 4b on the outside of can after can-making which was added with wax was used. Table 3 
5 shows the laminated resin films and the laminating temperature conditions. The laminating rolls 3 were internal cooling 
rolls, and the cooling water was forcibly circulated during laminating so as to carry out Uie cooling while adhering the 
film. 

[0055] With respect to the thus produced resin film laminated meteil sheets, Wie formabiltty and the adhesion after 
forming were evaluated in the same ways as Example 1 . The taklng-otit properties of stuffed food contents were evai- 
10 uated in the following 3 steps more in detail than Example 1 . 

@: The taking-out is easy, and no stuck food remains in the inside of the cup. 

O ; The taking-out is hard only by shaking lay hands, but stuck food can be taken out by a spoon or the like, and little 

food stuck to the inside of the cup are ieft. 
T5 X: The taking-out is hard only by shaking by hands, and stuck food can be taken out by a spoon or the like. Much 
food is left in the inside of the cup al^er taking out 

[0056] Further, the relaxation time T1 p, the melting point of polyester and the impact resistance were measured as 
follows. 

so 

5) Relaxation time T1 p of polyester 

[0057] For measuring solid HUR, used were a spectrometer JNM,-GX270 made by Japan Electron Optics Labora- 
tory Co., Ltd, a solid amplifier made by the same, MAS controller NIVI-GSH27MU, and a probe fMM-GSH27T made by 

25 the same. The measurement of T1 p (vertical relaxation in the rotational coordinate) of nucleus was practiced. The 
measuring conditions were tenperature of 24.5 "C, humidity of 50 % RH, static magnetic field of 6.34 T (Tesia), and 
resonant frequencies of ''H, '*^C being 270.2 MHz and 67.9 MHz respectively. MAS (rotation of magic angle) method 
was employed for canceling influences of anisotropy of chemical shift. The rotation number was 3.5 to 3.7 kHz. The con- 
ditions of pulse series were 90° for 'H, pulse width of 4jj,sec, the strength of rocking magnetic field of 62.5 kHz. The 

30 contacting time of CP (cross polarization) for shifting the polarization of ''H to ''^C was 1.5 msec. As the holding times 
0,001, 0.5, 0.7, 1.3, 7, 10, 20, 30, 40, 50 msec were used. Free induction decrement (FID) of "'■'c magnetization vec- 
tor after the holding time i was measured (a high output coupling was done for removing influences of dipoie mutual 
action by ^ H during measuring FID. For improving S/N, integrations were made 51 2 fimes.). The pulse repeating time 
was between 5 and 15 sec. 

35 [0058] T1 p values can be ordinarily described by the foliowing equation and can be obtained from the slope when 
the peak strength measured for each of the holding times is plotted in a scale of semi-logarithm. 

!(t) = I(Ai) exp {^\^T^ p 1) 

40 Ai: Percentage of components with respect to T1 pi 

[0059] Herein, analyses were made by the 2 components (T1 p 1; Non-crystal component, T1 p 2: Crystal compo- 
nent), ^d the following equation was used so as to obtain tiie value by a least square method. 

45 \(X) = fal • exp(-t/T1 p 1) -h fi92 • exp(-t/T1 p 2) 

fal : Percentage of components with respect to T1 p 1 
fa2: Percentage of components with respect to T1 p 2 

50 

fa1 +fa2 = 1 

herein, T1 p 2 is used for T1 p 1 . 

65 

6) Melting point of polyester 

[0(%0] After crystallizing polyester, the melting point was measured at a heating rate of 1 0 °C/min by the same dif- 
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ferential scanning calorimeter as described above. 
7) Impact resistance 

5 [0061] Witli respect to the cups fonTied in the above 2) for the evaluation of the formabillSy, those were filled with 

water, 10 cups per each of tests were dropped on a vinyl chioride floor from a height of 1.25 m, then the voltage of 6 V 
was supplied to the electrodes and the cups for reading the current sfter 3 seconds, and the impact resistances were 
evaluated as follows. 

10 ®: Less than 0.01 mA 

O: 0.01 mA or more to less than 0.1 mA 
X: 0.1 mA or more 

As shown in Tabie 3, the inventive examples are all exce'lent in the tal<ing-out property of stuffed food contents, the 
15 formablilty, the adhesion, and the impact resistance. In particular, in the inventive examples where the relaxation time 
T1 p Is 1 50 msec or more, or the time when the temperature of the resin film contacting the metal sheet goes above the 
melting point of the resin film, is 1 to 20 msec, the foimability, the adhesion and the impact resistance are more excel- 
lent. On the other hand, the comparative examples 1 to 3 are poor in the taking-out property of food stuffed contents, 
and the comparative examples 4 and 5 are Inferior in the formablilty, 
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55 Claims 



1. A resin film laminated metal sheet for can, wherein botti faces of the metal sheet have resin film laminated layers, 
and a surface free energy 73 of a face of the resin film Is 10 dyn/cm or more to less than 30 dyn/cm, said face 
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becoming an inside of can after can-making and being contacted with stuffed food contents. 

2. The resin filnfi laminated metal sheet for can according to claim 1 , wherein the 7s of a face of the resin film is 25 
dyn/om or more, said face becoming an outside of can after can-making and being contacted witti an abnospheric 

s air. 

3. The resin film laminated metal sheet for can according to claim 1 or 2, wherein the ■ys of a face of the resin film to 
be adhered to said metal sheet is smaller than the 7s of said metal sheet. 

w 4. The resin film laminated metal sheet for can according to any of claims 1 to 3, wherein the resin film is a polypro- 
pylene film or a propylene ethylene based random copolymer film of polypropylene toeing a main component. 

5. The resin film laminated metal sheet for can according to any of claims 1 to 4, wherein the resin film has an adher- 
ent layer containing a polar group in a side contracting said metal sheet, 

15 

6. The resin film laminated metal sheet according to claim 5, wherein the adherent layer containing the polar group 
comprises polypropylene modified with maleic acid anhydride or propylene ett^lene based random copolimner 

modified with maleic acid anhydride. 

20 7. The resin film laminated metal sheet according to any of claims 1 to 6, wherein a degree of crystallization of the 
laminated resin film is less than 70%. 

8. The resin film laminated metal sheet according to any of clainns 1 to 7, wherein a main component of the resin film 
to be on an outside of can after cannmaldng is polyester. 

25 

9. A resin film laminated metal sheet, wherein the resin film has a main component of polyester, and said resin film to 
be on an inside of can after can-making contains a wax of 0.1 to 2.0%. 

10. The resin film laminated metal sheet according to daim 9, wherein carnauba wax or stearic acid ester is contained 
30 as the wax component. 

11. The resin film laminated metal sheet according to claim 9 or 10, wherein the resin film of polyester being a main 
component is a biaxial oriented polyester film where a relaxation time T1 p of benzene ring carbon of 1 ,4 coordina- 
tion measured by a solid high resolution NIWR is 150 msec or more. 

35 

1 2. A method for fabricating a resin film laminated metai sheet for can, comprising a step of laminating a resin film com- 
posed of polypropylene film or propylene being a main component on the surface of a metal sheet to be an inside 
of can after can-making, wherein the temperaUire of the metal sheet after passing laminating roils Is above ttie 

melting point of the resin film. 

40 

13. The method according to claim 12, wherein a time when the metal sheet Is cooled after passing the laminating rolls 
Is 1 to 5 seconds, and the temperature of the metal sheet at starting of cooling is (the melting point of the resin film 
- 30)°C or higher. 

45 14. The method according to claim 12 or 13, wherein the surface of a metal sheet to be an outside of can after can- 
making Is laminated with a resin film of polyester being a main component. 

15. A method for fabilcating a resin film laminated metal sheet for can, comprising a step of laminating a resin film of 
polyester being a main component on the surface of the metal sheet, wherein the temperature of a face of the resin 
50 film to contact the meta! sheet Is above the melting point of the resin film between 1 and 20 msec. 
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FIG. 2 
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FIG. 3 
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